Summary Chromosome analysis in pachytene has been considered a powerful tool in cytogenetic and evolutionary studies carried out in several plant species. Many morphological details of chromosomes can be observed during this stage, although overlapping of chromosomes may hinder the analysis. Considering this limitation, a new cytogenetic methodology was developed for maize meiotic chromosomes. This method consists of submitting the pollen mother cells (PMCs) to an enzymatic solution, which promotes PMC release from the anthers and subsequent digestion of the cell wall. The bivalents are mechanically released into the cytoplasm and spread out over the slide. In this slide preparation the chromosomes were isolated and spread over in the same plane of focus. The preservation of morphological traits of the bivalents, and the near complete absence of background or artifacts, resulted in high quality preparations, adequate for cytogenetic analysis. The obtainance of individual chromosomes allowed for the detailed analysis of the 10 maize bivalents. This analysis revealed additional data on the morphology and longitudinal differentiations of the chromosomes, facilitating their identification and morphological characterization.
Cytogenetic analysis in maize has been carried out both in mitotic and meiotic chromosomes. The most useful stage for studies that require precise characterization of chromosomal morphology in terms of longitudinal differentiation has been the meiotic prophase (Rhoades and McClintock 1935, Carlson 1988) . In the pachytene the chromosomes are usually slender and, therefore, exhibit many feature not recognizable in condensed chromosome of somatic metaphases (Rhoades and McClintock 1935 , Swanson 1964 , Dempsey 1994 .
The importance of chromosome analysis during pachytene is widely recognized, however, the overlapping of bivalents may difficult the chromosome visualization (Dundas et al. 1983 , Carlson 1988 . Besides, in plant cells, the cell wall works as a physical barrier which blocks chromosome spreading and keeps the cytoplasmic background in conventional cytogenetic preparations. The presence of the cytoplasm obscures the structural details of the chromosomes (Shen and Wu 1989) . Dempsey (1994) reports that, in some maize stocks, the pachytene chromosomes are not easily separated in squashed preparations and, when they become sufficiently compacted to allow individual pairs to be distinguished, structural details may be lost by condensation.
Considering these limitations, we developed a slide preparation technique for maize meiotic chromosomes. This new methodology aims to isolate bivalents in pachytene when they are less compact, but with enough resolution for a detailed analysis of their morphology.
Material and methods

Plant material collection and storage
Maize (Zea mays L.) seeds of the inbred line L-869 were obtained from the germplasm bank (Carlson 1988) . and arm ratio for the 10 maize bivalents tion highlights the requirement of a good quality cytological preparation. This analysis revealed additional data on the morphology and longitudinal differentiations of the chromosomes, facilitating their identification and characterization, as well as allowing for a more detailed morphological analysis of the bivalents. Literature data has listed additional applications of a detailed bivalent analysis, besides chromosome identification. Cheng and Bassett (1981) mention that, in the work of Brown (1949) , chromatic and achromatic segments observed in tomato chromosomes are parameters for studies the process of chromosome condensation, pairing and chiasmata frequency. These same authors used these regions in bean chromosomes for condensation studies. Blumenschein (1968) described several studies correlating knobs with morphological features of the maize plant. In this species, morphological details observed along the bivalents may help to the elucidate phenomena related with it genetic, as well as be extrapolated to other higher organisms.
Morphological analysis of bivalents has been considered to be a powerful tool in genetic and cytogenetic studies. However, the overlapping and tangling of these chromosomes may difficult the analysis. The cytogenetic technique used in this work allowed for the visualization of isolated, well defined chromosomes, evenly spread out in the same plane of focus on the slide. The morphological preservation of the bivalents and the near absence of background or artifacts resulted in high quality cytogenetic preparations.
